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ABSTRACT 

AH the known data on rhe Triassic ichthyofauna from south-casr European 

Russia are summarized. The matcrial studted cornes From thirry-nine locali- 

ties From the Lower and Middle Triassic référencé and stratocype sections oF 

the South Cis-Urals and northern Ci.s-Caspian régions. Data on terrestrial 

vertebrates, ostracodes, and charae are u.sed as well as paleomagnetic .sam- 

pling résilies. A certain stratigraphie importance of the Triassic gnaihorhiza 

and ceratods is demonstrated relative to lungfislt, the une of hybodonrid.s 

relative to squaliforms and the one of saurichthiid.s among actinopierygians. 

Two super-ichthyocomplexcs wero revcaled wirhin the Triassic .sections 

according to dipnoan distribuiions: ihose of gnathorhiza and ceratods. Thcir 

change in the région occairs in the middle of the Olenekian âge and is asso- 

ciated with the rather short Akhtuba rime in the Cis-Caspian and with the 

synchronous Eyodorovka tîme in the South Cis-Urals. Considering the data 

on other fish groups, threc independent ichthyocomplexes are recognized in 

the Trias.sic ichthyofauna: the Vetlugian and Yarenian ones in rhe Early 

Triassic and anochcr one in the Middle Triassic. The Yarenian ichthyocom- 

plex comprises two clearly manifesced groups of different âges (the Akhtuba 

and Bogdo ones in rhe Cis-Caspian and the Eyodorovka and Gamskaya ones 

in the South Cis-Urals). The Middle Triassic ichrhyocomplex comprises ihc 

Donguz and Bukobuj fish groups. The rcgularities revealed in ffsh-taxa 

changes with rime, arc traced wirhin the sections across the adjacent terrico- 

ries from the Cis-Urals to the Cis-Caspian. The Lower Triassic Akhtuba 

suite from the Cis-Caspian Bogdo section was corrclaced by fish with the 

lowermost part of rhe Petropavlovka suite» and the overlying Bogdo .suite 

with the re.st of the Pctropavlovka section from the Orenburg région. The 

Middle Triassic Donguz and Rukobaj suites from rhe Cis-Urals are srratigra- 

phically analogous to the Eicon and Indcr suites from che Middle Eriassic 
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section in thc northcm Cis-Ca5pian. The succession reve.iled in rhe Triassic 

ichthyofauna development is maintained ail over the icrritory of Ruropean 

Russia. U is traced in the adjacent régions and may serve as the basis for stra¬ 

tigraphie divisions and interregional corrélations of different-tacies marine 

and non-marine sections of rhe Tri;tssic- 

MOTS CLÉS 

Ichthyofaune, 
Trias. 

nord Cis Caspienne, 
sud Cis Oural. 

RÉSUMÉ 
Toutes les données connues sur Tichthyofaune triasique du SE de la Russie 

européenne sont compilées. Le matériel étudié provient de trente-neuf locali¬ 

tés des coupes de références et stratotypiques du Trias inférieur et moyen du 

sud du Cis-Oural et du nord de la Cis-Caspicnnc. Les données sur les verté¬ 

brés terrestres, les ostracodes. les characées sont urilLsées aussi bien que les 

résultats palcojnagnéiiques. Deux supet-ichthyocomplexes sont mis en évi¬ 

dence dans les coupas du TruivS. Leur changement dans la régii>n se produit 

au milieu de rOIcnekien. il est rattaché à l’intervalle court de Akhtuba dans 

la région de la Cis-Caspicntïc cr à l'intei'valle synchrone de 1 yodorov^ka dans 

la région du Sud du Cîs-OuraL Considérant les données des autres groupes 

de poissons, trois itlilhyocomplcxes indépendants sont reconnus dans le 

Trias. Le Vcllugiaii er le Yarcnien dans le Trias inférieur et un autre dans le 

Trias moyen. I.’ichthyocomplexe Yarenlen comprend deux groupes d’âge dif¬ 

férents (l’Althruba et le Bogdo dans la Cis-Caspicnnc ci le Fyodorovka et le 

Gamskaya dans le sud du Cis-Oural). L/ichihyocomplexc du Trias moyen 

comprend les groupes de poissons de Donguz cr de Bukobaj. Les change¬ 

ments dans le temps de la faune de poisson.s sont reportés sur les coupes à 

travers les territoires depuis le Cis-Oural jusqu'à la Cts-Caspienne. La suite 

d’Akhtuha, du Trias inférieur, de ki coupe de Bogdo (Cis-Caspicnne) ast cor¬ 

rélée par lc.s poisson.s avec la partie basale de la suite de Pctrovpavlovka, et la 

suite de Bogdo sus-jacente avec le reste de la suite de Pcirovpavlovka dans la 

région d'Orenbourg. Les suites du Tcias moyen de Donguz et Bukobaj 

(Cis-Oural) sont stratigraphiquement analogues aux suites de Elton et Inder 

de la coupe du Trias moyen du nord de la Cis-Caspicnne. La succession dans 

le développement des tchthyofaunes du Trias est une constante .sur tout le 

territoire de la Russie européenne, elle est tracée pour les territoires adjacents 

et peut servir de base pour des divisions stratigraphiques et des corrélations 

interrégionales des différents faciès marins et continentaux du Trias. 

INTRODUCTION 

In the territory of European Russia, the Triassic 

deposits are developed in two disconnected 

extensive fields: che Southern and northern ones. 

The présent paper considers the ichthyofauna 

only from rhe Southern Triassic field, embracing 

the rerritories of the nortlïern Cis-Caspian (the 

Peri-Caspian Dépression), the south of thc Cis- 

üral Marginal Deflection, rhe Southern slope of 

the Volga-Ural Anficli.se (Obshchy Syrr) and, 

partially, the zone of the Don-Medveditsa dislo¬ 

cations. The Triassic accumulation, as well as the 

aquatic paleobiota development in thèse régions, 

were direcily or indirectly controlled by the 

Tethys paleo-ocean régime. The fir.st paleonrolo- 

gically characterized Triassic deposil.s in Russia 

were establistieJ wifhin thc Southern Triassic 

field, in the Bolshoye Bogdo Mountain, near che 

laite ol Baskunchak în che northern Cis-Caspian. 

In thc middle of rhe eighieeiuh cemury, Pallas 

(1788) discovered ammonite.s in the Bogdo 

limestones; latet on, ihose were dcscribed by 

Bukh (1885) as Ammonites bogdoanus Buch. 
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While making a layer-by-layer descriprion of rhe 

same section, Auerbakh (1871) found some 

remains of labyrinihodont  ̂Mastodonsaurm (?) 

sp., and fish, Hybodm plicatilis Agassiv., Acrodus 

dunkeri Auerbach, Sphaerodus yninimm Agassiz, 

Saurichthys sp. Those fauna-bearing layers are 

comparable with the Middie Triassic 

Muschelkalk from Germany. It was only wlien 

Mojsisüvich (1882) foiind cerantes in the ammo¬ 

nite fiiuna of Bolshoye Bogdo, lace in the nine- 

teenth ceniury, iliat rhe section could be 

compared co rhe Campilian layers of the Alpine 

Lovver Triassic. Larer on, Khabakov (1932) des- 

cribed two lungfish toorh plates from the Bogdo 

limestones: Ceratodus ex  ̂gr. kaupi Agassiz, and 

C. facetidens Chabakov. Ir is worth mentioning 

Fig. 1. — Principal Ichthyofauna (ocallties In the northern Cis-Caspian and Southern Cis-Ural régions, main sections; 1- The Don 
Bend; 2. Gmelinka. well 5041-c (1521-1526 m int): 3. Yuzhno-Yershovskaya. well T (931*934 m int.); 4, Bolshoj Bogdo Mountain: 5. 
Novokazanka. well k-6 (424.5-427 m int.), 6, Zhundykuduk. weli 46 (depth 440 m); 7. Zhundykuduk, well 22 (487-491 m Int.); 8. 
Barkhanny, well k-4 (35B-365.5 m Int); 9, Azf-MoIIq-1 ,-2; 10, Kok-Tau; 11. Kara-Bala-Kantemir; 12, Mechet, 13, Markovka; 14, 
Mirolyubovka; 15. Rossypnoya., 16, Nizhneûzyornoye; 17, Chyomaya-t ; 18, Donguz-1, -2, -12; 19, Berdyanka-2, -3: 20, Bukobaj-5; 
21. Karagachka; 22, Kzyl-Saj-2; 23, Krasnogory-2: 24, Bekhteyev Gully; 25, Petropavlovka-I, -2; 26. Kaltayevo-2, -3; 27, Yaslav, 28. 
Muraptalovo; 29, Yamangulovo: 30. Sankubaj, well G-1 (890.1-893.6 m int.); 31, Rozhykha; 32. Yelshanka-I; 33, Dolgy Yar. 
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that thc first of the rwo forms was first described 

from the Germàn MuschelkalL Subsequenriy, 

lungfish remains were found wirhin the Triassic 

beds from the Middle Don (the Don Bcnd loca- 

lity), the South Cis-Urals (DongiR-l and 

Kaltayevo-2 localities), and over vasr areas of rhe 

northern Trjassic field (Ffremov ik. V'yushkov 

1955). 
The authors began to study fo-ssil fi.sh from the 

Triassic of Russia in the mid-sixtics. An ample 

material from over 150 localities was collcctcd, 

representing Early and Middle Triassic squali- 

forms, lungfish and actinopterygii from F.astern 

Europe. The Late Triassic fishes from the région 

are still unknown. There are over forty localities 

of the Triassic ichthyofauna in the south of the 

East European Plarform and in the South Cis- 

lirais (Fig. 1). It was largely chis material that 

provided the basis for revealing rhe stratigraphie 

importance of lungfisli (Vorobyova Minikh 

1968; Minikh M. G. 1969, 1977), squaliforms 

and acrjnoptcr)^ii rcmains (Minikla A. V. 1975, 

1985, 1992). Frequent joint finds of fish and 

retrapod remains proved to be ol much use. The 

study of both (Ochev et al. 1979). combined 

with informations on oclxcr fossils and the data 

from lithologie (Tverdokhlebov 1966, 1970; 

Lipatova et al. 1965; Lipatova 1967, etc.) and 

paleomagnctic research (Molostovsky 1983), 

made it possible to develop unified stratigraphie- 

division schemes lor the Tri.assic ol European 

Russia (Anonymous 1982). 

STRATIGRAPHIC ICHTHYOCOMPLEXES 

Notwirhstanding considérable taxonomie diversi- 

ty of certain Triassic fish groups, a number of 

regularities are observed in their cvulurion, which 

may be used for stratigraphie purpo.ses. 

Dipnoans served a.s the basis for récognition of 

rwo major stages ̂or superichihyocomplcxesj 

changes in the Triassic from ihe Easi European 

Platform and the Ci.s-Ural deflection: the gna- 

thorhizian and ceratodian ones. The first one has 

a worlwide distribution from thc Late 

Carboniferous to the Eaiiy Triassic. The second 

one appears in the Early Triassic and exists up to 

now. It is in the Lower Triassic that their change 

occLir, which is clearly demon.strated hy our 

materials. Ar the boundary of the Vetiugian and 

Yarenian, in the Olenekian age, everywhere over 

rhe Russian Plate, ccratods appcar in thc dipnoan 

fanna, with gnathorhiza .still existing. They 

co-exist during the rachcr short Fyodorovka time, 

after which the gnathorhiza vanish. l'his pheno- 

menon is clcatly evident in thc Cis-Caspian, 

within thc Bolshoye Bogdo section, as well as in 

a juunbcr ol localities from rhe Moscow and 

Mezen syncclises. The revealed changes in fossil- 

fish compositions with time in this région were 

used for distinguishing the ichthyocomplcxes 

there: iwo in the Lower (thc Vetiugian and 

Yarenian) and onc in thc Middle Triassic. 

1. The Vetiugian ichthyocomplcx is represented 

by gnathorhiza - Gnathorhiza. triasnca triassica 

Minich, Gn. lozovskü Minich, and hyboduscs - 

Hybodiis spasskiensis A. Minich. The dominant 

torm here Ls Gn. triazsica triassica Minich, which 

dues nor occur in any younger deposits. This 

ichthyocomplcx is more complété in thc nor- 

rhern Triassic field; a number of stratigraphie 

groups are recognized within il.  

2. The Yarenian icluhyoconiplex Ls subdivtded 

into twe» groups: ihe early, the Akhtuba one 

(witli  dipnoans: Gnathorhiza bogdemis Minich, 

Gn. utscbcvî Minich, Gn. triassica basku7ichûkfnsis 

Minich, Ceratodus ninlticristatus Vorobyova, 

C. jethiirtiensis Minich, C. gracHis Vorobyova; 

and squalilorms: Hybodns spnsskiemis K. Minich, 

tiybodus maxinn A- Minich) and the laier, the 

Bogdo one (with ceratods: Ceraitnlus rerticristutus 

Vorobyva, C. donensis V'orobyva et Minich, 

C. muliicrisîatus Vorobyva, C. inidticrisîatns lipo- 

x>emis Minich, C jecharriensis Minich, C. katipi 

Agassiz, C faceridens Chabakov; .squaliforms: 

Hybodus maxinu A. Minich,. II. plicatilts Agassiz, 

Acrodus dunkeri Auerbach, làssodns anguhitus 

Stensio; and actinopterj'-gii: Sphaerodns mhmnus 

/\gassiz, Colobodus varhis Giebel). 

3. The Middle Triassic ichthyocomplex is also 

subdivitled into two groups of various âges. In 

the earlicr group, the Donguz one, fishes are 

represented by Ceratodus gracilis Vorobyva, 

C. bucohaensis Minich, C. orenburgensis Minich, 
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C. rectîcristiUlis Vorob)^^a, C clonensis Vorüb)^a 

et Minich, C jechartiensis Minich, Saurichthys 

dongusensis A. Minich, Hybodus otschevi 

A. Minicil,  Hybadns kuragatshkiiensis A. Minich. 

Cemtodus recticrisUitus Voroby\a, Hybodus othche- 

vi A. Minich and Saurichthys dongusensis 

A. Minich arc cbaracteristic of the considered 

group. In rhe youngcr, tire Bukobâj group, fishes 

arc rcpresciircd b}^ Ceratodus bucobuetish Minich, 

C. grucilis Vorob)^'a, C orenburgerpis Minich, 

Saurichthys uliimus A, Minich, llybodiiskara 

gatshkaensis A. Minich, Ceratodus hucobaensis 

Minich and Saurichthys ultimus A. Minich. 

General information on ail rhe known ichihyo- 

launa localities. Mnthin the Southern Triassic 

field, is presented below and its corrélative possi- 

bilities arc revealed. 

REVIEW AND CORRELATION 

OF ICHl’HYOFAUNAL  LOCALITIES 

The Vett.ucian ichi HyocoMPi.KX 

Within the Vetlugian sériés of the Ixnver Triassic 

froni the South Cis-Urals and the adjacent from 

the west régions ol Obshchy Syrt, fish rcmains 

were encountered in several bone-hearing sites. 

The mo.st ancient ol ihose is YeI.shanka-L à locâ- 

lity 9 km to t(ie South of ihe town of Buzuluk in 

Orenburg région. Iboih plate rcmains bclongiiig 

to Gnathorhim lozooskii Minich» t}'pical of the 

Vetlugian ichthyocomplex, were found there m 

an interlayer of red brown aleurolices within a 

sand séquence of the Kopanskaya suite. The 

soundness of chis gnathorhiza being assigned to 

the Kopaii lc\cl is confirmed by rhe discoveries 

of Tupilükvsaurus sp. vertebra, typically représen¬ 

tative of the tupilakosâur group of the vetluga- 

saur ccrrescrjal verrebrate fauna (Ochev 1992), 

Another localit}', Nizhneozyornoye, is -siruated in 

the left Wall of a gully, falling inrn rhe Ural River 

near Nizhneozyornove village, Krasnokholmsk 

district, Orenburg région. The Early Triassic 

hybodont shark remains, Hybodus spasskiensis 

A. Minich, were found there in an abandoned- 

channel suite, rcprcscnced by a sequence of 

brown cross-bedded sands wirh clay and sandsro- 

ne interlayers with apparent thîckness up to 5 m. 

Chyornaya-Î locality is associated with the upper 

pan of the Vetlugian séries, ihc Kzylsaj suite; It is 

situated along the right bank of the Chyornaya 

River. 5 km to the south of Krasny Kliolm villa¬ 

ge. Orenburg région. A typical Early Triassic 

gnathorhiza form. Gnathorhiza otschevi Minich, 

was found there in red-brown sands (lO m). 

There is another known locality^ the one of 

Muraptalovo-I, on the right bank of rhe Bolshoy 

Ynshacyr River ncar Muraptalovo village, 

Kyurga/.y district in die south of Bashkiria. I he 

section is represented by a séquence of red brown 

cross-bedded satïdstones (over 25 m), In one of 

the lenticular interlayers wxs found a fin spinc of 

a .squaliform, Hybodus spasskiensis A. Minjch, 

typical of die Early Triassic deposiis. Hybodus 

spasskiensis A. Minich fin spine.s were also 

encountered higher in the section, near Yakutovo 

village, in similar sandstones containing remains 

of the Vetlugian tcctapod fauna {Wedugasaurus 

sp., Bemhosuchui bashkhietp Otebev). Two other 

bone-bean'ng sites from the Kzyisaj suite of the 

Vetlugian séries, containing a r}'pical Vetlugian 

ichthyocomplex, arc known from Büzuluk dis¬ 

trict, Orenburg région. One of them is Dolgiy 

Yar locality in the same-named gully falling into 

the Fogromnava River (the Samara left tributa- 

ry), from the left 2.3 km north-west of 

Logadiyovka village. vSeveral welLpreservcd lung- 

fish tooth plates were found in an interlayer of 

brown claye)  ̂aleurolices within a sequence of 

cross-bedded sandstones. They belonged ro 

Gnathorhiza triassfca bereznikiensis Minich, typi¬ 

cal of the uppermost laycrs of the Vetlugian séries 

of rhe more northerly régions of the East 

European Platform. The second site, Rozhikha 

locality, is siruared in the mourh of Ro/hikh.a 

Gully, falling inio the Grachyovka River (the 

Buzuluk left tributary) 1.4 km north of 

Grachyovka village, Buzuluk district. In the simi¬ 

lar rocks of the K/.ylsaj suite there, a large toodi 

plate of Gnathorhiza otschevi Minich was found, 

typically représentative of the Vetlugian ichthyo- 

complcx. The Vetlugian Icvcl of rhe Triassic sec¬ 

tion from the Peri-Caspian Dépréssion is 

penerrated by a substantial number of wells, but 

wirh incomplète cote .selecrion, lung fish remains 

{Gnathorhiza triassiea îriassica Minich) were 

found only in well No. G-1 (Sankubaj), within 

the 890.1-893.6 m depeh interval. These dip- 
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noan forms arc extremely common in Vetlugian 

deposits, included the area of rhe northern 

Triassic field, and may serve as good corrélatives 

of the host beds. 

The Yarknian icirniYOCOMi’LLX  

Formations of the Yarenian âge are widely disrri- 

buted over the considered régions of the South 

Cis-Urals and northern Cis-Caspian. Bone 

remains of terrestrial vertebrates and fishes occur 

there rather freqiienriy. Taken cogether, rhey 

constitute the basis for détermination of the rela¬ 

tive géologie âges of the deposits. Wlrhin the 

Peri-Caspian Dépréssion, the Yarenian ichthyo- 

complex waü scudied in the Triassic section frorn 

the Bolshoye Bogdo Mountain, on the souih- 

western bank of Baskunchak brinc lake (Minikh 

1972, 1977). Diverse Bsh rcmaitis from both 

groiips of the Yarenian icbrhyocomplex were 

found there at varions levels, in the Akhtuha and 

Bogdo suires (Fig. 2). Niimcrous gnarhorhlza 

and cer.irod remains were found in the red-bcd 

clayey aleurolircs of the Akhtuha suite (bone-bca- 

ring site A): Cnathorhïzn truuika haskurichakensis 

Minich, Cn. hogdensis Minich. Gn. otschevi 

Minich, Gn. sp., Ceratoflns mnlticristatns multi- 

cristatus Vorobyova. Combinations of gnathorhi- 

za and ceratod remains within ilie Lower Triassic 

sections are characteristic ol tlic Ahhtuba group 

from the Yaretiian ichihyocomplex of ihe 

Cis-Caspian. Saurichthian remains {Saurichîhys 

sp.) occuj within the Akhtuha suite from 

Bolshoyc Bogdo alongsidc with dipnoans. A 

typical form of the Alclituba group, Gnathorhïza 

triassica biiskunchakensh Minich, was also 

encountered at the depth of 553 m in a core 

from K-6 wcll (Barkhannaya), drilled berween 

the üral and the Volga. This part of the Triassic 

section was assigned to the upper hall of the 

Olenekian stage, according to rhe ostracode 

{Gerdalifi triassiana (Belousova), G. wetlugensis 

Belousüva) and charofite {Vorochara triassica 

(Saidakovsky), Auerhachichara achtubensis 

Kisilevsky) complexes. The lungfish from this 

section indicates an Akhluhian âge of déposition. 

In the South Cis-Utals, the early Yarenian 

(Fyodorovka) group of tite Low'er Triassic ich- 

thyofauna is only represented in Kyzyl-Say-2 

locality (Garyainov & Ochev 1962). In the 

Burty'a River basin (a left rributary ol the Ural) 

near Andreycvka village (Burtinskij district, 

Orenburg région), in the sand-cojtglomerate 

séquence of the Perropavlov-skaya suite, repré¬ 

sentatives Gmuhorhiza and Ceratodns oeewu cha¬ 

racteristic of the carly Yarenian group 

(Gnnthorbisa triassica haskurichakensis Minich 

and Ceratodus multicristatus muliicristatus 

Vorobyova). In the suite section they arc associa- 

red wirh hybodont sharks remains, Hybodus 

spasskiensis A. Minich. l’hus, the prcsence of 

Gnathorizds and Ccratodids in chc Lower 

Trias.sic sections malccs it possible to corrclate the 

Akhtuba suite of chc Peti-Caspian Dépréssion 

with the lowennost part of rhe Petropavlovka 

suite of the South Cis-Urals in tlie réference sec¬ 

tion along rhe Kyzyl-Say Gully. Fwo explanations 

may bc offered for the lacis of represenrativeness 

of this fish-group in the suite 5trator)'pc section 

Jtcar Petropavlovka village. 1 he Pirsr one scems to 

bc opr.imistic: the discoveries are waiting ahead. 

The second one runs as follows: either this part 

of the section is absent from the stratc»C)'pe or che 

conditions for fish burial were unfavourable near 

Petropavlovka at that rime. 

The late Yarenian (Gamskaya) group of the Early 

Ttiassic ichehyofauna is reasonably completely 

represented in the South Cis-Ural-s and in ihe 

adjacent western région of the E.ist Furopean 

Platforni. First of ail, let us mention che availabi- 

licy of a purcly ceratod dipnoan association in 

ihe Petropavlovka suite siratocype {Tverdo- 

khlebov 1967a) This is siruaced on che bank of 

the Sakniara (Fig. 1),. in che vicinity of 

Petropavlovka village, Sakmara district, 

Orenburg région, h is mainly huile (Fig. 2) of 

greyish brown sandstoncs with aleuroÜte and 

clay interlayers of a total thickness up to 250 m. 

Dipnoan remains {Ceratodus multicristatus lipo- 

vensts Minich and C jechartiensis Minich) were 

found there at varions levels (Petropavlovka-1 

and -2 locilities). l'hesc fish widely occur in the 

late Yarenian deposits of the Fast Furopean 

Platform. Ceratodus multicristatus Upavensis 

Minich tooth plates were also encountered 

(Fig. 3) in the Petropavlovka suire-developed 

along rhe Dongu? River (Donguz-9 locality) near 

Meschetyakovka village, Sul-lletsk district, 

Orenburg région, in Bekhteyev Gully within the 
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H H n CORRELATION OF PRINCIPAL SECTIONS BY ICHTHYOFAUNA 
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Fig. 2. — Corrélation of the Triassic sections from the northern Cis-Caspian and Southern Cis-Urals régions according to ichthyofauna. 
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Ural'Sakmara watcrshtrcl, and in rhe vncinity of 

Yaziav Farm, Kyurga/.y district, Bashkiria. There 

is a major Triassit vcrtcbrare.s localiry, 

Rossypnoyc, tu lhe wcst of the Cis-Ural deflec- 

tion, in lhe territoty of Ohshchiy Syrt (Efremov 

& V’yushkov 1955). It is located in the righr 

slope of Mayachnaya Gully, opencd from thc 

right inco tlie Ural valley 1.0 km lo thc north- 

east of Rossypnoyc village. Ilekskij district, 

Orenburg région. Ccratod toorh plates Ceratodus 

recticristatus Minich (Fig. 3) occur herc alongside 

with parotosuchian fauna tetrapod remains, in 

red clays. 

An even richcr locality of Karly drlassic verte- 

brates, the Don Bend (Rykov & Ochev 1966), is 

known Irom the sourh-eascern slope of the 

Voronezh untcclinc dislocations. It is situated 

(Fig. 1) in a large bend of thc Don, north of 

Sirorininskaya village, in Lipovski) Gully (a Don 

righr tribucary). Diverse fish renvains occur rherc 

in the npper, .sand-conglomerate portion of rhe 

Lipovskaya suite, together with the parotosu¬ 

chian tetrapod fauna remains. Among flsh, dip- 

noans are found there: Ceratodus mulicrhtatus 

lipovensis Minich, C. jcchartieusis Minich and 

C donensis Vorobyova et Minich; sharks Hybodus 

maximi A. Minich, î.issodm angulatHs Stensio, 

actinopterygii Saurivbthys sp., ,ancl other, forms of 

squaliform and actinopterygian fîsh th.it are nor 

decribed yei. On thc whole. according to the 

composition ol iossiis cncounccrcd there, thc 

Don Bend locality bclongs to rhe Lace Yarcnian 

(Lipovskaya) group ol the Early Triassic ichtbyo- 

fauna, and may bc corrclatcd by fish with most 

of the Pciropavlovkii suite (rom Ohshchiy Syrt 

and from thc Gis-lirai Dcflection; through the.se, 

it may also bc correlatcd wilh the Gamskaya 

suite from Safonovsky Dcflection ol Me/en syne- 

clise. It is interesting co compare Ceratodus 

donensis Vorobyova et Minich, very common in 

the Lipovskaya suite and described by the Don 

Bend matcrial, with the dria.ssic ceratodes known 

from ail over the world. Among thc European 

forms, C. priscus Fraas from the I.ower Triassic of 

Schwar/wald (medium moriled sandstones) 

seems to be the most similar one. This allows us 

to correlate, in a first approximation, rhe Lower 

Triassic dipnoan bearing beds from the Easr 

European and West European Platforms. 

Wirhin the Peri-Caspian Dépréssion, thc Late 

Yarenian (Bogdo) group of the Early Triassic ich- 

thyofaun.i is most clcarly seen in thc Bogdo suite 

section (Fig. 2), from the BoI.shoye Bogdo 

Mountain (bone-bcaring site B). Fish remains arc 

represenred there by dipnoans (Ceratodus midti- 

cristatm lipovensis Minich, Ceratodus facetidens 

Chabakov and Ceratodus ex. gr. kaitpi Agassiz) 

and squaliforms (llybodus plieatilis Agassiz and 

Acrodus dunkeri Aucrbach). Actinopterygii arc 

represented by pcrleidids {Colobodiis varius Giebel 

and Sphaerodus w/Vi/w/cr Agassiz) .ind saurichriids 

(Sauriehthysapiutlis .^\gassiz and Sauriehthyshp,). 

Evolurioiiaiy levels idenrities, and .similariries in 

a number of luugflsh, squaÜform.s and acrinopte- 

lygians from the single late Yarenian group of the 

Early IViassit icluhyofauna wdchin che 

Gis-Caspian Bogdo section and ihosc (rom the 

Triassic section of ihc Don Bend (Ceratodus 

multicristatiis lipovensis Minich, Lissodus sp. and 

Sauriehthys sp.), make ir passible co correlate 

with cerrainty thc Bogdo suite wah che 

Lipovskaya suite of thc Middie Don, che 

Petropavlovka suite of thc souch-castern slope of 

the Volga-Ural antecline and thc south of the 

Cis-Ural dcflection. The présence in thc Bogdo 

group of ceratods, Ceratodus kaupi Agassiz, very 

commun in the Middie Triassic Muschellulk of 

the German basin impÜes, in irs rurn, probable 

paleogengrapliic and ichthyofnan.il connections 

between the Bogdo and Gernian marine sédi¬ 

mentation basins lowards thc end of thc Early 

Triassic. Such a connection between the 

Peri-Caspian and North German (Répressions 

miglu be accornplished through the Gis- 

Caucasian marginal dcflection, the System of the 

Dnieper-lRonet.s depres.sions, Pripyat ÎReflecnon 

atid Poli.sh-Lithuanian syncline. At the end of the 

Early Tria.ssic, u lot ol interconnected freshened 

.semi-marine hasins exLsted ail over that région, 

which might providc the cxcbange of brackish 

taunas. 

Thi. Middi.I'. Triassic ichthyocompM‘.x 

In rhe terri tory of European Russia, the Middie 

Triassic ichrhyofauna was firsr di.scovered and 

described from che South Cis-Urals (Vorobyova 

bc Minikh 1968). It cornes from thc Donguz and 

Bukobaj suites (Tverdokhlebov 1967b) and is 
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Principal fish 
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the Northern 

Cis-Caspian 

Bukobaj V 

Kaltayevo III  

Oonguz XII  

DonguzI 

Karagachka 

Berdyanka II, III  

Kaltayevo II 

Rossypnoye 
Yazlav 

Donguz IX 

Bekhteyev Gully 

Petropavlovka II 

Kzyt-Saj II  

Dolgij Yar 

Chyomaya I 

Nizhneozyornoye 

Rozgykha 

Mechet I, II, III  

Yelshanka 

PiG. 3. — Ichthyofauna distribution within the sections of the Triassic from the Southern Cis-Urals régions. 
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known from the faunas ot a luimber oi locaJities, 
where it is often encountercd rogethcr wirh the 
remains of eriosuchian and masrodonsaurian ter- 
restrial A'^ertebrate faunas (Ochev 1992). The 
principal localities of the Middie 'IViassic ich- 
thyofauna are associated with type and référencé 
sections ot both suites. The Donguz suire straro- 
t}'pe is located along the Donguz River (left tri- 
butary ol ilic Ural) near Perovka village, 
Sol-lletsk district, Orenburg région, The section 
is geneially coniposed of variegated aleuro-clayev 
and arenaccous rocks up ta 150 m thick. In ibe 
middie parc ot the suite, in the conglomcrace-likc 
interlayers among variegated aleurolites and clays 
of the Dortgu/'I localiry (Figs ]'3), luug fish 
tooth plates were discovered (Cmnorius gracilis 
Vorobyov.T, C. recticriualu  ̂Vorobyova, C. aren- 
burgemis Minich and C jechnniensis Minich). 
The latcer forms, aliliough quilc cotnmon in ihe 
upper layers oï the Lower Friassic, ;irc rather rare 
in the Middie Triassic. About 75 m higher in tbc 
section of the Donguz suite, in the Donguz-12 
locality in a lens ot unsorted sandy-.ileuritc rocks 
rogethcr with bones ol' tetrapod eriosuchian 
fauna and tooth plates ol teratods (Ccratorlus 
gracilis Vorobyova, C recticristatus Vorobyova, 
C. oreriburgensis Minich and C baca-baensii 
Minich), sonie other fossils wcrc found: hybo- 
dontid fin and head spines (Hybûdus oischevi 
A. Minich), tcech ot Lissodns angulatns Stensio, 
teeth of new squaliform généra and .species (iheir 
descriptions arc being prepared for publication) 
and actiuopierygian jaws {Saurichthys dangusensis 
A. Minich). Almosi the sanie set ot taxa occurs 
among the lungfish and squalitonn rcmains, 
from a number ot- other veriebrate localities, ar 
varions levels of Uie Donguz suite of the South 
Cis-Urals. Fhese arc Bcrdyanka-2, Bcrdyaiika'3, 
Karagachka, KaltaycAno-2 localities (Figs 1-3). Fin 
pines of yer anoiher Hybodus speciCvS were found 
in the larter two ones: llybodus karagatshkiiemh 
A. Minich, typical of the wholc of the Middie 
Triassic ichthyoconiplex. 
Thus, the Donguz gtuup of the Middie d’riassic 
ichthyofauna clearly stands apan from the above 
considered Early Triassic ones, becuuse ot tlic 
new dipnoaii spccics appearing within the sec¬ 
tions {Ceraiodus gracilis VovohyoY^, C. bucobaen- 
sis Minich), new squaliforms {Hybodus 

haragatshknensis A. Minich, //, otchevi 
A. Minich) and actinopferygians {Saurichthys 
dongusensis A. Minich). Ail  these torms may be 
regarded as typical f)f  the Middie Triassic ich- 
rhyocomplex on the whole. The combination of 
rhese forms wirh those known from rhe Early 
Triassic deposirs {Ceratodus recticristatus 
Vorobyova and C. jeelmrtiensis Minich) makes it 
possible ro separate the Donguz group btirh from 
rhe earlier and Irom the younger groiips of the 
Triassic ichrhyt>rauna. 
Along with fish remains in the Donguz suite of 
the South Cis-Urals, ihe remains ot eriosuchian 
tauna ccrrcstrial vertebrates occur, which correla- 
tc wirh the Ladinian tetrapod association from 
the uppcrniost Muschclkaik and lowcr Keuper of 
Germany. according ro common plagiosaur 
gênera {Plagiostcmun/ .md Plagioscutum). 
l’he Donguz suite correlates wuh ihe Flron suite 
establishcd in the northern Cis-Caspian, accor¬ 
ding to rhe ichthyofauna. ‘l'hc section ot the 
Middie Triassic and its ichthyofauna were stu- 
died clierc (Fig. 4) from the cores of sevcral réfé¬ 
rencé and paramctric wells and troni rhe natural 
outerops on the north-castern shore ol Inder 
Lake. The lake is situated in the left-bank région 
of ihc Ural. soutli-east oflnderborsky .seitlcnient, 
Gurjev rcgion> Kazakhstan. A rather complété 
.section of the Ifiassic, typical of the central parts 
of rhe Peri-Caspian Dépréssion, i.s known there 
on rhe slopes of rhe Kok-Tau Range and along 
the lake shore.s. The F.arly Triassic Cis-Caspian 
sériés are represented in the Inder section by the 
basal red'becl claycy sequence (over 200 m). The 
Middie Triassic is represented by the Eicon (a 
red-bed arenaccous-tonglumerate sequence, up 
to 110 m and an arenateous-clayey one up to 
60 m) and Inder suites (grey-coloured limcstone- 
dayey séquences about 250 ni). ’Fhc Une Triassic 
variegated sandstonc sequence lies above rliem 
(up CO 100 m), the Masceksaj horizon 
(Anonymous 1982). 
'Fhe Lower/Middie Triassic boundary was 
previously drawn (Ochev & Smagin 1974) 
within the Elton suite, betvveen the basal saridy- 
conglomcraïc and the red-bed sandy-clayey 
scqueiice-s. Oui* point of view regarding this pro- 
blem was determined aher the discovery of cypi- 
cal Middie Triassic ichthyofauna remains in the 
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Fig. 4. — Ichthyofauna distribution within the sections of the Triassic from the northern Cis-Caspian région. 
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sand-conglomerate sequence of the Elton suite. 

Lungfish tooth plates {Ceratodus gracilis 

Vorobyova) and undefînable rctrapod bone frag¬ 

ments were found there in rhe Kok-Tau and 

Azi-M(»lla-1 locations. Tliis ccratad species îs 

known as a component of thc Middie Trîas.sic 

(Dongiiz) ichthyocomplcx from the South 

Cis-Urals. In the nonhern Cis-Caspian, this .spe¬ 

cies is aiso found in some cores from the wells 

penetrating the Middie Triassic sections (the âge 

was determined from ostracodes and charo- 

phytes). These are rhe sections of the Yii/.hno- 

Yershovskaya-l well (931.0-934.0 m interval), 

Barkhanny K-5 well (379.0-383^9 m and 

385-9-392.9 m intervals) and Zhundykuduk'46 

well (490 m depth). Be-side.s çeratods, some sec¬ 

tions contain the rcniains ol hybodont sharks 

typical of thc Donguz fish-group (Hybodus 

otschevi A. Minich; Gmclinka 304 1-C well, 

1521-1526 m intcrval) and new species of thc 

shark geiuis Lissodus (Barkhanny K-4 well; 

361,5-365.3 m intcrval). 

The prcscntcd data on ichthyofauna distribu¬ 

tions wdthin thc Middie Triassic deposits, 

confirin that Ceratodus gracilii Vorobyova 

belongs to the Middie Triassic ichthyofauna of 

the Donguz group; it.v taxonomie composition is 

rather stable within rhe whole of rhe Southern 

field of the Trias.sic devclopnieiu in Europeun 

Russia. On the basis of thèse lungfish discoverics, 

rhe age of the basal sandy-conglomerace sequcnce 

of the Elton suite, from the Inder Triassic sec¬ 

tion, may be dcfincd as the Middie Triassic. 

The younger, Bukobaj group of rhe Middie 

Triassic ichthyofauna, from the South Cis-UraLs, 

is known from thc itraiotype section of the 

Bukobaj suite in Bukobaj-5 locaÜt)'. It is situated 

in Bukobaj Gully falling in the Berdyanka river 

(left tributary of the Ural) from the right, up- 

stream Bclyaycvka village, Sol-lletsk district, 

Orenburg région. Within the lighr-grcy sands 

and sandsiones of this area, lungfish tooth plates 

were discovered (CertUodus gracfUs Vorobyo\'a 

and C hHvohaensii Minîch), as well as the 

remains of sauriçhthiid Saurichthys ultimus 

A. Minich. typical of thc Bukoba) fish group. 

Some mastodonsaur tecrapod fauna rcmains were 

aIso found thexe. The Bukobaj suite comprised 

also the deposits, outeropping along the right 

bank of thc Bolshoj Yushatyr river ncar 

Siarokalcayevo village (Efremov & V’yushkov 

1953). In rhe Kaltayevo-3 location thcrc, within 

rhe grey sandsiones, hesides tetrapods 

Maiîodonuiums torvus Konzhukova and orhers, 

squaliforms were found, Hybodus karagatshkaen- 

sis A. Minich, which occurs ns early as at the 

Donguz level, and rhe latesi of thc saurichihiids 

known from rhe région, Saurichthys ultimus 

A. Minich, similar in rheir morphologie features 

to saurichthys from the Ladlnian stage of Turkey 

(Minikh A. V. 1992). 

In rhe norrhern Cis-Caspian> the Inder suite is 

correlated ro rhe Bukobaj suite from rhe South 

Cis-Urals by terrapod and fish faunas. A verte- 

brate localit)', Kara-Bala-K.intenijr, was discove¬ 

red in lhe suite stratotype in the vicinity of Inder 

Lalcc (L)chcv Smagin 1974). This is situated 

on the north-eastern shorc of Inder Lake on ihe 

hill top, 200 m co thc south of Kara-B.ila- 

Kancemir graves (masars). l'hcre, in the greyish- 

green clays of thc Inder suite, along with the 

bone.s of mastodonsaur fauna tetrapods, ostra- 

codes and charac (Lipatova et al. 1969). the 

rcmains wcrc found that are typically représenta¬ 

tives of thc Middie Triassic Bukobaj ichthyotau- 

nul group: ceratodontid tooth plates {CeiUtodus 

orenburgensis Minich) and a cartilaginous ganoid 

{Saurichthys ultimus A. Minich). 

CONCLUSION 

The wide distribution of ichthyofaunas, similar 

in composition, in the south-east of the Russian 

Plate and in the northern Cis-Caspian, as well as 

elle general succession in its change wiih tiine, 

indicate the uuity of depo.sitional basias in the 

l'fiassic, ail over thc considered territory. -Such 

fishes as hybodusc.s, ccratods and saurichthii 

prove to bc very cosmopoliran. They  ̂are wides- 

pread and common in the Triassic deposits from 

practically ail the continents of the globe 

(Minikh 1977; Minikh A. V. 1982). This may be 

used for solving the important problems of dis¬ 

tant inter-regional and intercontinental corréla¬ 

tions of marine, semi-marine and continental 

Triassic deposits. 
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